REVIEWER
Peter Bower University of Manchester I know BG and we are co-applicants on a single current grant, but I feel I can give an objective view REVIEW RETURNED 22-Aug-2017
GENERAL COMMENTS
Thank you for the opportunity to assess this interesting quantitative process evaluation.
The paper is well written and clear and neatly complements the other published work. I have made a number of suggestions for additions to the paper, and raised some issues about the analysis I was unconvinced of the justification for dichotomising variables. I can see the interpretative advantages, but in the context of exploratory work such as this (where the accessibility of headline results to readers are less important), I do not think that they outweigh the cost in precision. The final decision rests with the editors, but I felt that taking advantage of the existence of a continuous variable was preferable. I think the interpretability of the paper would be enhanced by less description of the univariate results in the text, with a focus on the multivariate models. The univariate results can be presented in the tables for interested readers.
Is the framework in Figure 1 a generic one from the earlier paper? I think it would be improved to make this bespoke to DQUIP. There are a fair number of concepts defined in the paper (such as 'adoption') and not all are in the Figure. Modifying Figure 1 to accurately reflect the application of the framework to the exact trial under consideration would help readers I think.
The authors use the term 'halo' effects, but the model in Figure 1 talks about 'unintended consequences', and the economics literature talks about 'spillovers' (I think). I think a short, clear statement on what they mean by the term, and referencing of relevant literature (such as studies of financial incentives) might be useful addition. It will be important to ensure that the text, abstract and keywords reflect these various terms to ensure the paper is picked up by reviewers, and they might consider adoption of a single term for consistency
As noted, the effects of the 'adoption' measure are quite striking, but somewhat surprising as it is not a validated measure, and it measures 'adoption' across a team by sampling an individual, which might make its predictive power doubly striking. There is an obvious need for caution and replication. I felt this could be discussed in a little more detail. Is there a literature on variability among teams in perceptions like this? Were there any data from the qualitative process evaluation that corroborated the 'adoption' measure? Has the (albeit limited) data from the study been used to assess any of the psychometric properties of the scale? What are the correlations between the subscales, and is it reasonable to assume that they are measuring separate issues?
The authors talk about mediation and casual pathways, but a series of separate regression analyses may not be optimal to formally assess mediation. I think the limitations of the analyses should be highlighted, and the formal literature on mediation referenced. A formal analysis of mediation would be welcome but the sample size may be too small and it is probably beyond the scope of the paper. Table 3 presents 2 models and it would be helpful for the authors to better describe their different functions. Is one considered 'primary' here?
My days of actually running regressions are over, but I was somewhat surprised to see correlations used as a diagnostic for collinearity, as opposed to something like VIF, as I thought VIF had advantages over and above simple correlations. Is this conventional? I am happy to be put right on this.
The analyses are described as 'pre-specified', but it was not clear to me whether this was in terms of the broad hypotheses, or a detailed statistical analysis plan for the quantitative process evaluation. It is a strength of the study that these analyses were pre-specified at all, but I was just interested in the degree to which this was done.
VERSION 1 -AUTHOR RESPONSE
Reviewer 1, comment #1: The Abstract is not really comprehensible to someone who is not familiar with this study. It does not speak to a wider audience about what generalisable lessons may be learned. The terms adoption and review activity are not clear from the abstract. Where it reads ' The stronger association of intervention effectiveness with self-reported DQIP adoption than with review activity, provides further evidence that halo effects (e.g. reduced initiation of high-risk prescribing) substantially contributed to the intervention's overall effectiveness' it is not clear what it means. Is a 'halo effect' a technical term?
RESPONSE: We have rewritten the abstract. We now provide definitions for adoption and review activity, and we avoid the term 'halo effect' (as in the main manuscript), which we agree may not be understood by all readers. We have also revised the conclusion to emphasise the generalizable lesson learnt as follows: Conclusions: "Intervention implementation and effectiveness of the DQIP intervention varied substantially between practices. Although the DQIP intervention primarily targeted review of ongoing prescribing, the finding that self-reported DQIP adoption was a stronger predictor of effectiveness than review activity suggests that reducing initiation and/or re-initiation of high-risk prescribing is key to its effectiveness."
The study is not hypothesis driven. Consequently, we can't be sure that the associations reported are true positive signals. I would have preferred it if some qualitative data had been reported alongside to support the quantitative findings. RESPONSE: We agree that the analyses here are of an exploratory nature, although the associations examined were actually all pre-specified in the published protocol before the trial had completed and before main trial analysis (Trials 2012; 13: 154) . The work reported here is part of a process evaluation, which also included qualitative elements that have already been published separately (Implementation Science 2017; 12(1): 4 and BMJ Open 2017; 7(3)). Although we agree that qualitative and quantitative findings usefully supplement each other, it was not possible to present all methods, findings and an adequate discussion of strengths and limitations in a single paper.
All three papers were already referenced in the original manuscript, but in the revised submission, we additionally provide a table comparing qualitative and quantitative finding regarding DQIP implementation processes. (please, also see response to reviewer 2, comment #5
Reviewer 1, comment #3
The statistical modelling appears to have been carefully conducted. Not everyone would have used a stepwise approach but I can understand why this was employed here. As I understood it, only cluster level data were analysed. RESPONSE: We can confirm that only cluster level data is reported here, as we were interested in cluster level predictors of trial participation and intervention response. To clarify this point we have added a sentence at the beginning of the Statistical analysis section "All analyses were conducted at cluster level."
Reviewer 2, comment #1 I was unconvinced of the justification for dichotomising variables. I can see the interpretative advantages, but in the context of exploratory work such as this (where the accessibility of headline results to readers are less important), I do not think that they outweigh the cost in precision. The final decision rests with the editors, but I felt that taking advantage of the existence of a continuous variable was preferable.
RESPONSE: We agree that dichotomising continuous variables can be problematic for a number of reasons. As stated in the original manuscript (last sentence of the Methods section), we have therefore conducted a sensitivity analysis, which used continuous variables where applicable, and in the original paper we reported (last section of the results section) that the results are consistent with the analysis reported in the paper. We are attaching the detailed results of the sensitivity analysis to the revised manuscript. Given the interpretive advantages, we suggest retaining the analysis as presented in the main paper, and to publish the results of the sensitivity analysis in an appendix for the interested reader. However, we welcome guidance from the editors on this issue.
Reviewer 2, comment #2 I think the interpretability of the paper would be enhanced by less description of the univariate results in the text, with a focus on the multivariate models. The univariate results can be presented in the tables for interested readers. RESPONSE: We have revised the results section accordingly, retaining references to univariate analysis only where this was deemed necessary for the interpretation of findings.
Reviewer 2, comment #3 Is the framework in Figure 1 a generic one from the earlier paper? I think it would be improved to make this bespoke to DQUIP. There are a fair number of concepts defined in the paper (such as 'adoption') and not all are in the Figure. Modifying Figure 1 to accurately reflect the application of the framework to the exact trial under consideration would help readers I think. RESPONSE: We have revised figure 1 to make it more DQIP specific Reviewer 2, comment #4 The authors use the term 'halo' effects, but the model in Figure 1 talks about 'unintended consequences', and the economics literature talks about 'spillovers' (I think). I think a short, clear statement on what they mean by the term, and referencing of relevant literature (such as studies of financial incentives) might be useful addition. It will be important to ensure that the text, abstract and keywords reflect these various terms to ensure the paper is picked up by reviewers, and they might consider adoption of a single term for consistency.
RESPONSE: In response to this comment (and to reviewer 1, comment #1), we now avoid the term 'halo effect' throughout the manuscript, which we agree may not be understood by all readers. Instead, we specify such effects (e.g. "reducing initiation of high-risk prescribing " in the abstract) or describe them as outcomes that were "not the primary target of the intervention" (e.g. under implications in the discussion section) Reviewer 2, comment #5 As noted, the effects of the 'adoption' measure are quite striking, but somewhat surprising as it is not a validated measure, and it measures 'adoption' across a team by sampling an individual, which might make its predictive power doubly striking. There is an obvious need for caution and replication. I felt this could be discussed in a little more detail. a) Is there a literature on variability among teams in perceptions like this? b) Were there any data from the qualitative process evaluation that corroborated the 'adoption' measure? c) Has the (albeit limited) data from the study been used to assess any of the psychometric properties of the scale? What are the correlations between the subscales, and is it reasonable to assume that they are measuring separate issues? ) and quantitative findings (from questionnaires) regarding implementation processes in 10 case study practices for overall consistency. We have attached the findings to the revised manuscript and propose to publish this as an online appendix. In the revised manuscript we have added the following statement under strengths and limitations. "In addition, the survey findings are consistent with reported implementation processes elicited by interviews and observations in 10 case study practices (see Appendix 4)" c) Given the small sample size, we have not conducted psychometric analyses. Nevertheless, correlations between subscales and the related issue of collinearity were considered as part of the statistical analyses. As stated in the paper, a generic instrument to measure NPT implementation processes is currently under development (Finch TL, et al: Improving the normalization of complex interventions: measure development based on normalization process theory (NoMAD): study protocol. Implementation Science 2013, 8(1):1-8). This study is hypothesis generating and we think does usefully provide some quantitative evidence that NPT processes are important in implementation. However, in practice, we think that a more generic tool like NoMaD is more likely to be of widespread use and interest than the DQIP specific tool that we used, and therefore the limited psychometric testing of the DQIP specific instrument in a relatively small sample of practices is of limited value.
Reviewer 2, comment #6
RESPONSE: We highlight the limitations of the analyses and reference the formal literature on mediation in the last paragraph of the discussion, which now reads as follows: "However, the association between review activity and effectiveness was no longer significant after adoption variables had been introduced into the multivariate model and the inclusion of adoption versus review activity variables in the model explained a substantially larger proportion of variation in effectiveness. This was somewhat surprising, because it suggests that DQIP adoption (as defined and measured in this study) impacted on the outcome in ways beyond those primarily targeted by the DQIP intervention (i.e. review and proactive management of ongoing high-risk prescribing). Given the relatively small sample size, we did not attempt to conduct a formal mediation analysis [MacKinnon et al] , and these findings should therefore be interpreted with caution. Nevertheless, our results are consistent with the main trial finding of significant reductions in the initiation of high-risk prescribing which was not the primary target of the intervention (in addition to reductions in ongoing prescribing which was the primary target)"
Reviewer 2, comment #7 My days of actually running regressions are over, but I was somewhat surprised to see correlations used as a diagnostic for collinearity, as opposed to something like VIF, as I thought VIF had advantages over and above simple correlations. Is this conventional? I am happy to be put right on this.
RESPONSE: We thank the reviewer for this comment and agree that correlation coefficients alone are insufficient to detect collinearity. In this case, high correlation coefficients indicated that collinearity may be present between collective action and reflexive monitoring (with reach as the dependent variable), but the VIFs (<2) did not support this. We have therefore rephrased the relevant section as follows: "Collective action was no longer significantly associated with reach in multivariate analysis after adjustment for reflexive monitoring and coherence Collective action was no longer significantly associated with reach in multivariate analysis after adjustment for coherence and reflexive monitoring (in the absence of significant collinearity [all VIFs <2])."
Reviewer 2, comment #8 The analyses are described as 'pre-specified', but it was not clear to me whether this was in terms of the broad hypotheses, or a detailed statistical analysis plan for the quantitative process evaluation. It is a strength of the study that these analyses were pre-specified at all, but I was just interested in the degree to which this was done.
RESPONSE: The protocol for the process evaluation, including the quantitative element reported here, was published in Trials (Grant et al. Trials 2012, 13:154 http://www.trialsjournal.com/content/13/1/1). The paper is provided as part of the submitted material.
On pages 5 and 6 of this paper, we provide details on variables of interest and their data collection methods, specify the associations between the variables we planned to examine and the statistical models we planned to use as follows: "Initial descriptive analysis will use practice characteristics data to compare participating practices with the wider population of practices in the two Boards and nationally (to assess the representativeness of recruited practices and the implications for generalizability).
The overall extent of reach, delivery to the patient and maintenance will then be examined, and univariate and multivariate associations with practice characteristics and adoption will be examined using cross-tabulations, comparison of means, and logistic/linear regression as appropriate to the data. The extent of variation between practices in the three specified measures of effectiveness will be examined using multilevel logistic regression, and associations between effectiveness and practice characteristics, adoption, reach, delivery to the patient, and maintenance will be examined."
